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HOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XHMHHM Ha YpPOBHE OCHOBHOIO 00ILero oOpa3oBaHUs
COCTaBJIeHa Ha OCHOBe TpeOoBaHMil K pe3dyibratam ocBoeHus AOOII OOO nns
oOyyJaronmxcs ¢ 3aJep>KKOM MCUXUYECKOT0 pa3BUTHs, npeacTaBieHHbix B OI'OC
00O, a Taxxe Ha OCHOBE (enepasbHON pabodel MmporpamMMmbl BOCHMTAHUS U C
yu4€TOM  KOHIEMIMHU TMpenojaBaHus ydyeOHOro mpeamera «XHUMHS» B
oOpa3oBarenbHbIX  opraHu3ammsx  Poccuiickoii  @epepauun. IIporpamma
MOCTPOCHA C YUETOM clieliMUKN YCBOCHUS yueOHOTO MaTepuaia aetbmu ¢ 311P.

[Iporpamma mo xumuu Aa€T MPEACTaBICHUE O IeisAX, OOIIel cTpaTeruu
oOy4eHusi, BOCHUTaHUS U Pa3BUTHUS OOYydYAIOIIUXCA CPEACTBAMHU y4eOHOTO
IpeaMeTa, YCTAHABJIUBAECT 00s13aTENBHOE MIPEIMETHOE COJZIEp)KaHHUE,
PEAYCMATPUBAET pPACIpPEIEICHUE €ro I0 KiaccamM M CTPYKTYPUPOBAaHHE I10
pa3zgenaM M TeMaM IMpOorpaMMbl O XUMHHM, ONPEAECSAET KOJIMYECTBEHHbIC U
KaueCTBEHHbIEC XapaKTEepUCTUKHU COJICpKaHMS, PEKOMEHAYEMYIO
MOCJICIOBATENPHOCTh ~ M3YUYECHUSI XHMUHA C YYETOM  MEKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4EOHOro TMpolecca, BO3PACTHBIX
0COOEHHOCTEe  00yyaloluXcsi, OIpeAeNseT BO3MOXHOCTH IMpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTebHOMN
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakkKe TPeOOBaHMIA K
pe3yJibTataM 00yYeHHs] XUMUU Ha YPOBHE 1I€JIeH U3yUeHUs IPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JIEATEITbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4e0HOTO CO/IepKAHUSI.

3HaHUWE XUMHUHM CIY>XKUT OCHOBOM Juisi (OPMUpPOBAHUS MHPOBO33PEHUS
oOyyaronierocsi, €ero MpejacTaBiICHU O MaTEpPUATLHOM E€JUHCTBE MHpPA, BaXKHYIO
poJib UrparoT (PopMUpPYEMbIe XHMHUEH MPEJICTABICHUS O B3aMMOIPEBPAILICHUSIX
PHEPTUU M 00 HSBOJIOIUHU BEHIECTB B MPUPOJE, O IMYTAX PEHICHHUS MI00ATbHBIX
npoOJjieM yCTOMYHMBOIO Pa3BUTHUSI UYEJTOBEUYECTBA — CHIPbEBOM, SHEPrEeTUUYECKOM,
NUIIEBOM U 3KOJIOTUYECKOW 0€30aCHOCTH, MPOOJIeM 3IpaBOOXPaHEHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allud  BO3MOXKHOCTEM IS CaMOpPa3BUTHUS U
dbopMupOBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011Iel U (PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEM
oOydJaronmxcsi, HaBBIKOB HX CaMOCTOSITEJIbHOW  y4eOHOW  JIeSITeNIbHOCTH,
OKCIIEPUMEHTAILHBIX W HCCJIENIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KakK B
MTOBCEHEBHOM JXKU3HU, TaK U B TPO()ECCHOHATLHOMN eI TEIHOCTH;

3HAKOMUT CO CHenu(UKON Hay4dHOrO0 MBIIUICHUS, 3aKJaJblBa€T OCHOBBI
L[EJIOCTHOI'O B3IJIsJ1a HA €AUHCTBO IIPUPOBI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B ((OPMHPOBAHUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIUXCS;



crocoOCcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B 3KOJIOTMYECKOE
o0pa3oBaHuE 00yJarOIUXCS.

JlanHble HampaBiieHUs B OOyYE€HUM XHMHUU 0OecnedyMBaroTCs Creuu(pukon
collepkaHusl ~ y4eOHOro  MpeAMeTa, KOTOpbIM  sBIsSeTCd  MeJarornyecku
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKH XMMHUU HA ONPENEIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00II€ro 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYarOIIUMHUCA CHCTEMbl MEPBOHAYAJIBHBIX MOHITHH XWMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHU W HEKOTOPbIX OTIEIbHBIX 3HAUMMBIX [OHSATUH
OpraHNYeCKON XUMHH.

CtpyKkTypa cojepaHHUsl MporpaMMbl 10 XUMHUHU C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOT0 mnoaxoaa K €€ u3ydeHuro. CoaepikaHue CKIaIbIBA€TCA M3 CHUCTEMBI
HNOHSATUH O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI IOHATUI O XUMUYECKON
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpraHM30BaHbl [0 MPUHLUIY
IIOCJIEIOBATEIBHOIO PA3BUTHUS 3HAHUII HA OCHOBE TEOPETHYECKHUX IPEACTABICHUIM
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /l. 1. MenneneeBa kKak OCHOBHOT'O 3aKOHA XHUMUH;

— YUYEHHUs O CTPOEHUM aTOMa U XUMUYECKOH CBS3H;

— TpeacTaBIeHU 00 BIEKTPOJUTUYECKOM OHUCCOLUMAalMU BEIIECTB B
pacTBOpax.

Teopernueckue 3HaHUS PACCMATPUBAKOTCA HA OCHOBE HOMIIMPHYECKH
HOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO
YPOBHS K JpyromMy, BBIIOJHSS (QYHKUUHM OOBACHEHHS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHS U BO3MOXHOCTEH MPAKTHUYECKOTO NMPUMEHEHUSI U MOIYyUYEHUs
U3Y4aeMbIX BEIECTB.

OcBoeHue mnporpaMMbl MO XUMHUHU  CIHOCOOCTBYET  (POPMHUPOBAHUIO
IPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOW MpHUPOIbI, LIEHHOCTHOIO OTHOLIEHUS K HAay4YHOMY 3HAHHMIO U
METO/aM IO3HaHUs B Hayke. V3yueHue XUMHH NPOUCXOJUT C IPUBICYECHUEM
3HAHUM W3 paHee H3YYEHHBIX Y4YeOHBIX NpeaMeToB: «OKpyKaoluid MUp»,
«buonorus. 5-7 knacce» u «Pusnka. 7 Kjiacey.

IIpy wu3yyeHHH XUMUU [POUCXOIUT (HOPMHUpPOBAHME 3HAHUH OCHOB
XUMHYECKON HAyKH KakK 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKOU
NEeATENbHOCTH YEJIOBEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJbTYpHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMbl XMMHUYECKHX
3HAHUW — BaKHEHIINX (DAaKTOB, MOHATHH, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH,
JOCTYIHBIX O00OOIIEHUN MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B



OpUOOIIEHUH K HAay4YHbIM METOJaM II03HAaHUS TMPH M3YYEHHWU BELIECTB U
XUMHYECKHUX PEaKIHid, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUHA U
UX T[PUMEHEHUH B Y4YEOHO-TIO3HABATEIBHOW M Yy4EOHO-UCCIEN0BATEIbCKON
NeSTEIbHOCTH, OCBOCHHUM TIpaBUi 0€30MacHOro OOpalleHusi C BEIEeCTBAMHU B
ITIOBCEHEBHOM KU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa30OBaHUs BaKHOE
3HauY€HUE MPUOOPENH TaKue 1eNIU, KaK:

— (GOpMUPOBAHHE WHTEIJIEKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSATEIbHOMY MPUHATHIO PEIICHUH,
CIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUAM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUss Ha CHCTeMaTH4eckoe MpuoOlleHne
oOydaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHON JEATEIbHOCTH, HayYHBIM
METOJaM TO3HaHUS, (POPMUPYIOMIMM MOTHBAIIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCciaoBHM, CIOCOOCTBYIONIUX MPUOOPETEHNI0 00yYarOUMUCS
OIbITa Pa3HOOOPa3HOW MAESITEIbHOCTH, MO3HAHUS M CaMOIO3HAHMSI, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAIbHOE 3HAUCHUE s
pa3IMYHBIX BUOB JICATEIBHOCTH;

— (opmupoBanue oOmEeH QYHKIIMOHAIBHOW M E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHUH OOBSICHATH W OLEHUBATh SBJICHUS
OKpY’KaIOIIEer0 MHpa, WCIONb3YysS 3HAHUSA W OIBIT, MOJYYCHHBIE MPU H3yUYECHUU
XUMHH, TPUMEHITh WX TPU PEHICHHH MpoOJieM B TOBCEIHEBHON JKHU3HH U
TPYZIOBOM J€STEIIbHOCTH;

— (QopmupoBaHue y OOydaloUMXCd T'yMaHUCTHYECKUX OTHOIIEHUH,
NOHUMAaHUA LEHHOCTH XUMHYECKUX 3HAaHUU Ui BBIPAOOTKH HKOJIOTUYECKU
1eJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JEATENBHOCTH B LEIAX
COXpaHEHUs CBOETO 3/I0POBbS M OKPYKAIOUIEH TPUPOTHON CPEIbL;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCHMTAaHUI0O HAa OCHOBE YCBOEHHUS OOILEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY NpO(uIis M HANpPaBIEHHOCTH JaJbHEUIIEro
oOyueHus.

OOmiee YMCIO YaCOB, OTBEAEHHBIX JUISI W3YYCHHUS XHUMHH Ha YpOBHE
OCHOBHOT'0 00111er0 00pazoBaHus, coctapisieT 136 yacoB: B 8 kinacce — 68 yacos (2
gaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHava/ibHbIEe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posb XUMUM B )KU3HU 4YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemiectBa. du3nueckue CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeTOnax Mo3HaHUs B XUMHUHU. UUCTBIE BEHIECTBA U CMECH.
CriocoObl pa3ieieHns CMECEH.

ATOMBI M MOJEKYJIbl. XHMHUYECKHE dJIEMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U CHOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHE.

Xumudeckass ¢opmyna. BaneHTHOCTH aTOMOB XUMHYECKHUX DJIEMEHTOB.
3aKOH TIIOCTOSHCTBAa cocTaBa BemecTB. OTHOCHTENbHAs aTOMHas Macca.
OtHocuTenbHas MOJEKyJsIpHas macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTA B
COEMHEHHUH.

KomnuectBo BemecTBa. Monbs. MonsipHas macca. B3anMocCBsA3b KOJIUYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COETUHEHUN.

du3nyecKue U XUMUYECKUE SIBIICHUS. XUMUUYECKasl peakius U €€ NpU3HaKU.
3aK0H COXpaHEHHMS MacChl BEIIECTB. XUMHUYeCKne ypaBHeHus. Kaccuduxarms
XUMUYECKUX PEAKIUI (COeTUHEHNS, PA3I0KEHHUs, 3aMEILIEHUs, OOMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBUiaMu pabOTHl B JTA0OpaTOpUH U
npuémMamMu 00paIeHus ¢ JIabopaTOpHBIM 000PYAOBAaHUEM, U3YUCHUE U OMUCAHUE
dbu3uYeCcKUX CBOWCTB O0pa3lloB HEOPraHWYECKHX BEIECTB, HaOJI0ICHUE
¢usnueckux (IMJIaBjeHUE BOCKa, TasHUE JIbJla, pPacTHUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHAEHCAlMs BOAbI) U XUMHUYECKHX (FOPEHHE CBEUH, MPOKAJIMBaHUE
MEJTHOM MTPOBOJIOKH, B3aUMO/JICUCTBUE Meja ¢ KUCIOTON) sIBIICHUM, HaOII0ICHUE U
OMHMCaHUE MPU3HAKOB MPOTEKAaHMUsI XMUMHMUYECKUX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMojieiicTBrE kee3a ¢ pactBopoM cosd meau (1),
U3Yy4YEHHE CIOCOOOB Pa3feeHHs] CMECEil: ¢ MOMOILbI0 MAarHuTa, (PUIBTPOBAHUE,
BBITIApYBaHUE, TUCTUIUIAIMS, XpoMaTorpadus, mpoBeIeHUE OYUCTKH MTOBAPEHHOU
comv, HaONMIOJeHWEe U  ONUCAaHWE  PEe3yJbTAaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEIEH MOJIEKYII
(IIapocTepKHEBBIX).

Baxueimue npeacTaBuTe, M HEOPraHMYEeCKMX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopox — aneMeHT M IpocToe
BemecTBO. HaxoknmeHune kucimopoma B Tpupojae, (U3MYECKHE U XUMHYECCKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. Ilpumenenue kuciopoaa. CrnocoObl



MOJIYYCHHUSI KHUCIOpoJa B JabOpaTopuud W TPOMBIIUICHHOCTH. Kpyrosopor
KHciopozaa B mpupoae. O30H — autoTponHas MOAU(PUKALNS KUCIOPOIaA.

TenmoBoit >((PEeKT XUMUUECKON peakiUuh, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- M JIHAOTEPMHYECKHE peakuuu. TONIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, yCUJICHHE MapHUKOBOTO d((PexTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocTtoe BewmecTBo. Haxoxaenue Boaopona B
npupojae, GuU3MYECKMe U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOObI
nony4deHus. Kuciorsl u comnu.

MonspHbiii 00bEM ra3oB. Pacu€Thl Mo XUMHYECKUM YPaBHCHUSIM.

®dusnueckue CBOWCTBA BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HacellieHHbIE M HEHACBHIIIEHHBIE PAaCTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 1041 BellleCTBa B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJbl. OCHOBAHMSI.
Posie pacTBOpOB B mpupoje M B KU3HU 4enoBeKa. KpyroBopot BOAbI B IPUPOAE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranumdeckux coenunenuit. Oxcuanl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, aM{(pOTEpHbIE) U
HecosneoOpazyromme. Homenknatypa oxcusioB. Dusnyeckue ©U XUMHUYECKUE
cBomcTBa OKCUAOB. [lonydueHne okCuaoB.

OcHoBanusa. Knaccubukanuss ocHOBaHUM: IMENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. DPU3NUECKHME W XMMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonmydeHne ocHOBaHUM.

Kucnotel. Knaccuduxanus kucior. Homenknarypa kuciot. dusznueckue u
XUMHUYECKUE CBOWCTBA KHUCHOT. Pan axktuBHoctu MmertamnoB H. H. bekerosa.
[TosmmyyeHnne Kucnor.

Comun. Homenknarypa coneil. @uznyeckrue U XMMUYECKUE CBOICTBA COJIEH.
[Tomyyenue counen.

I'enernueckas cBsI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUM.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEPKaHUS KHCIOpOAa B BO3yXe, ITOIYyUEHHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOWCTB KHUCJIOpPOJAA, HAOJII0JEHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
IpEeKpalieHus TOpeHus (MmoXapa), O3HAKOMJIEHHE ¢ oOpas3lamMu OKCHAOB U
OTMUCAaHUE HX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACIIO3HABAHME U U3YyUYCHHUE
CBOWCTB BOjiopojia (TopeHue), B3aumoJeiictBue Bojgopona ¢ okcuaom meau (1)
(BO3MOKHO HCIOJIb30BAaHUE BUICOMATEPHUAJIOB), HAOMIOJACHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAHUE OCOOEHHOCTEH pPacTBOPEHHUSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBICHHUE PACTBOPOB C OMPEACIEHHOMN
MacCOBOM J0JIEl pacTBOPEHHOIO BEILIECTBA, B3aWMOJICUCTBUE BOJBI C METAJUIAMHU
(HaTpeM ©  KaibleM) (BO3MOXXHO HCIIOJb30BaHUE BUIEOMATEpPUAIIOB),



UCCIIEIOBaHUE O0Opa3lloB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHUs OKPAaCKH MHAWKATOPOB B PACTBOPAX KUCIOT U LIEIOYEH,
uzyuyeHue B3aumozeiicTBusa okcuga menu (ll) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIIOT C MeETajulaMd, pPEeakUWil HeUTpaln3alud, IOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAaHMi, BBITECHEHUE OJHOIO METajula APYIMM M3 pacTBOpa COJIA, PELICHUE
AKCIIEPUMEHTANIBHBIX 3a7ad Mo Teme «BaxHeilmue KiIacchl HEOPraHUYeCKHX
COCIMHEHUN.

Hepuoanyecknii 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
jnemeHToB JI. U. MenneaeeBa. CTpoeHue aroMoB. XHMH4YeCKasi CBS3b.
OKHUCINTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUH

[lepBble MOMNBITKM KiIacCUPUKAMKA XUMHUUYECKHX 3JeMeHTOB. [loHsitue o
IpyIIax CXOJHBIX 3JEMEHTOB (LIEJIOYHBIE M IIEJOYHO3EMEIBHBIE METAJLIBL,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(POTEPHBIEC OKCUIBI
U TUAPOKCHUJIBL.

[Tepuoanueckuii 3akoH. [leproauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa.  Koporkomepuomnas W JJIUHHONEpHOAHAs  (HOPMBI
[lepnoguueckoit cucteMsl xuMuueckux anemeHToB /. Y. Menneneesa. [leprnonsl
U rpynnbl. Dusnyeckuil CMBICI NOPSAAKOBOIO HOMEpa, HOMEpPOB IIepuoAa |
TPYIIBI 3JIEMEHTA.

Crpoenune atoMmoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB IMepBbIX 20 XUMHUYECKHX 3JIEMEHTOB
ITepuoanueckonr cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA 110 ero nonoxeHuro B [lepuoanueckon cucreme J[. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKHX 3JIEMEHTOB,
METANINYECKNX U HEMETAJUIMYECKUX CBOMCTB 110 IpyIIaM U IepUoaaM.

3nauenue [lepunoanueckoro 3akona u [lepuoan4ecKkoil CUCTEMbI XUMUYECKHUX
BJIEMEHTOB ISl Pa3BUTHsS HAayku W mnpaktuku. . M. MenneneeB — yd€HbIM U
IPaKJAaHUH.

Xumuueckass cBs3b. KoBajieHTHass (moJsipHass M HEMOJISIPHAs) CBSA3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAsI CBA3b.

Crenenp  okucieHusi.  OKHCIATEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Ipoueccol okucaeHus: 1 BOCCTaHOBIICHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3ydeHHe oOpas3loB BEIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TMAPOKCHJIa LMHKA C PAcTBOPAMU KHUCJIOT M IIEIOYEH, MPOBEJIECHUE OIBITOB,
WUTIOCTPUPYIOUIMX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEaKUUl
(ropeHue, peakliiy pa3yioKeHHs], COEUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanust MeXOpeaMETHBIX CBSI3€M MpU M3YyYEHHMM XMMHHM B 8 Kiacce
OCYILIECTBIISIETCA 4YE€pPEe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHATUM, TaK W MOHATHUM, SBISIONIMXCS CUCTEMHBIMH JJIsI OTJICIbHBIX MTPEAMETOB
€CTECTBEHHO-HAy4YHOI'O ITUKJIA.

OOmre ecTeCTBeHHO-HAYYHbIC TOHATHS: Hay4YHBIM (hakT, TUIOTE3a, TCOpHS,
3aKOH, aHaJIW3, CHUHTE3, Kiaccudukamus, NEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

dusznka: Marepus, aTroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, WOH, HYKIIH],
W30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJa, AJICKTPUUYSCKUN 3apsil, BEIIECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHME BEIIECTBA, a3, (U3UYECKUE BEIUYUHBI, €IUHUIIBI
MU3MEpPEHUS, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpaANbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKONAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAs] peaKuusi

[Tepunoanueckuit 3akoH. [leproanueckas cucTeMa XMMAYECKHUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aromMoB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kaius, KalbliUd M UX
COCIMHEHU B COOTBETCTBHM C IIOJIO)KEHHEM »HJIEMEHTOB B Ilepuonnyeckon
CHUCTEME U CTPOCHUEM HX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIMYECKON PEIIETKH U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanuss m1 HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XUMHYCCKUE
CBOMCTBA BELIECTB, OTHOCSUIMXCA K pa3JIMYHBIM KJIacCaM HEOPraHuYeCKUX
COEJIMHEHUI, TeHETUYECKas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanys XuMAdecKuX peakifii o pa3IndHbIM MpHU3HAKaM (110 YHCITY
U COCTaBy YYacTBYIOUIMX B pEAKIUHU BELIECTB, MO TemiaoBomy 3ddexry, mno
W3MEHEHUIO CTENEeHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, IO OOpaTHUMOCTH, IO
y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKHE
YPaBHEHHS.

[TonsiTie o ckopoctu xumMuueckoil peakiuu. [loHsitTue 00 00OpaTUMBIX H
HEOOPATHUMBIX XUMUUYECKUX peakiusix. [IoHATHEe 0 TOMOTEHHBIX M IeTepPOTeHHBIX
peakuusax. llonarue o karanmmse. [lonsTue 0 xumuyeckom paBHoBecuu. MakTopsl,
BIIUSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUMU M TOJIOKEHUE XUMHUYECKOIO
paBHOBECHS.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ pEaKIMK,  AJICKTPOHHBIM  OaslaHc
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKIuu. CocrtaBiieHue ypaBHEHUM



OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIHM C  HMCIIOJIB30BAHMEM  METOJA
3JIEKTPOHHOrO OajaHca.

Teopus 2MEKTPOTUTUUECKON AUCCOIUAIMN. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHMCCOLMALMU BEMIECTB C PA3JIMYHBIMA BUJIAMU
xumMudeckon cBszu. CreneHs aucconnanuu. CUIbHBIC U CIA0bIE JIEKTPOJIUTHI.

Peakuuu nonHoro oomeHa. Y clioBUs NMPOTEKaHUSI peaKlMii HOHHOTO 0OMEHa,
IOJIHBIE M COKpall€HHbIE HMOHHBIE YpaBHEHUs peakiui. CBOWCTBAa KHUCIOT,
OCHOBaHMM W COJEH B CBETE€ TMPEJACTaBIEHUNH 00 IIEKTPOIUTUUYECKOM
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHSATHE O TUAPOIU3E COTICH.

Xumuueckuu IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAIJIOB W HEeMeTasioB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xopuma Hatpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKInu
OT BO3JICUCTBUS paA3IUUHBIX (DAaKTOPOB, HCCIEIOBAHUE JJICKTPOMPOBOTHOCTH
pacTBOpOB BEUIECTB, MpoOLEcca AUCCOUMALMM KHUCIOT, WLIEIOYEed U COJeH
(BOBMOKHO  HCTOJB30BAHME BHUACO MaTEPHANIOB), IMPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  MPOTEKaHUsT  peakuuit HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPHUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakiuu paszioKEeHHs, COSTUHEHHU), PACITIO3HABAHWE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX PEAKIMA HAa HOHBI, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmias xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHue M (U3HUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTCHOB. XHWMHUYECKME CBOMCTBA HAa MPUMEPE  XJoOpa
(B3aUMOJICHICTBUE C METaIaMH, HEMETaUlaMH, IeJlo4aMu). XJIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XMMUYECKHE CBOMCTBa, MOJydeHUE, mpuMmeHeHue. JleiictBue
XJIOpa M XJOPOBOJOPOAA HA OPraHM3M YeJOBeKa. BaxkHeWlmme XJIOopuabl U UX
Hax0XJICHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3aeMeHTOoB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHn okucieHus. CTpoeHue u (pu3myecKkue CBOMCTBA
MPOCTBIX BEHIECTB — KUCIOPOJa U CePhbl. AJIIOTPOIHBIE MOAU(PHUKAIIUN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa ceprl. CepoBOmOpOJ, CTpoeHHE, (HU3HYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTAaBUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kucinora, @Qu3nueckue U XHUMHYECKHE CBOMCTBa (00mIME Kak
OPEACTaBUTENS KJacca KHUCIOT W cheuuduyeckue). XHUMUYECKHE pPEaKIuH,
JeXalle B OCHOBE MPOMBIIUICHHOTO CHoco0a MOMYYEHUSI CEpHOM KHUCIIOTHI
[Ipumenenue cepHoil KUCIOThI. COIM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKIIHS Ha



cynbdar-uon. Haxoxnenue ceppl m €€ COSAMHEHW B TpUpoae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIONIEH Cpeabl COEAUHEHUSIMU Cephbl (KUCIOTHBIC JOXKH,
3arps3HEHHE BO3lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEAOTBPAIICHUSI.

O6mras xapaktepuctuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKHUCICHHS. A30T, pacHpoCTpaHEHUE B MPUPOJE,
dbu3nyeckre U XuMU4YecKkue cBorcTBa. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre 1 XUMUYECKHUE CBOMCTBA, MoJlydeHue u npumeHenne. Coam aMMOHMS,
uXx (U3NYEeCKue U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOoJIydeHHe, (HU3NYECKUe WU XUMUYECKUE
CBOMCTBa (00OIIME Kak MPEACTaBUTENS Kjacca KHUCIOT U crhenuduyueckue).
Hcnons3oBaHue HUTPATOB M COJEM aMMOHUS B KayeCTBE MMHEPATbHBIX
yno0peHuil. XuMrU4YecKoe 3arps3HeHUe OKPYIKAIOIIEH Cpelbl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIW, 3arpsA3HCHHE BO3AyXa, MOYBBI W BojoéMoB). Docdop,
auioTponHeie Moaudukauu docdopa, PuU3MUECKUE U XUMUYECKHE CBOICTBA.
Oxkcun docdopa (V) u bochopnas kucinota, pu3nIecKre U XMUMHUIECKHUE CBOMCTBA,
nonydyerue. McnonszoBanue GocdaroB B Ka4eCTBE MUHEPAIBHBIX Y0OPEHUHN.

O6mas xapakrtepuctuka 31aeMeHTOoB IV A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapakTEepHbIE  CTENEHU  OKHUCJICHHUS.  YTIEepoJd,  aJUIOTPOIIHbIC
MOIU(UKALIMKM, PACIPOCTpaHEHUE B TNpUpojae, (PU3MYEeCKUe U XUMHYECKUE
cBoiicTtBa. Ancopbuus. Kpyrosopot yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
du3ndecKkue W XUMHUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIC OPTAHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHEe. DKOJOTHYECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCHIIOM
yraepoga (IV), rumore3a rino0anbHOrO TOTEIUIEHUS KJIMMaTa, IMapHUKOBBIN
addexr. YroapHas KUCIOTa U €€ COoNM, UX (PU3HYECKUE M XMMUYSCKHE CBONCTBA,
nojxyyeHue W TnpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIECHHOCTH M CEJILCKOM
XO3SIMCTBE.

[TepBoHavYaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yrieposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJI, TJIIEPUH, YKCYCHAs KHUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA ra3, HedTb),
IPOAYKTHI UX TMepepaboTku (OCH3UH), UX POJIb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTHe 0 OMOTOTUYECKH BXKHBIX BEIECTBAX: KUpaX, OeNKax, yriieBoJax — U UX
posii B OKM3HM 4eloBeka. MarepuaibHOoe €IMHCTBO OpPraHUYeCKUuX W
HEOPTraHUYECKUX COEJIMHEHUM.

Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOWCTBA, IMOIy4YEHUE U
npuMenenue. CoenuHeHuss KpeMHusi B mpupone. OOuue mnpeacTaBieHus o0
okcune kpemuus (IV) u kpemuueBoi kucnore. CHUIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHelllline CTpoOUTeNIbHbIE MaTepuaibl: KEpaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *ene300eToH. IIpobiemMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuu IKCnepumenm:

U3y4YeHHE 00pa3I[0OB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHON KHUCIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPHUI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TIPOTEKAaHMs, OMBITHL, OTpaxkaromue (U3NYECKHME M XUMHUUYECKHUE CBOMCTBA
raJlorTeHOB M WX COEJWHEHHMHA (BO3MOXKHO HCIIOJIb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE ¢ oOpa3naMu XJIOPUAOB (TajJOTr€HUIOB), O3HAKOMJICHHE C
oOpa3uamMu ceppl W €€  COCNMHEHUAMU  (BO3MOXKHO  HCIOJIB30BaHUE
BUJIEOMATEPUAIIOB), HAOJIIOJEHUE Mpoliecca OOyIJIMBaHUs caxapa IoJ JeHCTBUEM
KOHLICHTPUPOBAaHHOM  CEPHOM  KHUCJIOTBI, H3y4YEHHUE XHMHYECKUX CBOMICTB
pa30aBIIEHHON CEPHOM KUCIIOTHI, MPOBEICHNE KAaYeCTBEHHOM PeaKIMu Ha CyJbdat-
HMOH U HaOIIOJeHHe MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJICHHE C (U3NYECKUMU
CBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHHH (BO3MOXXHO HCIIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (OChHOPHBIX yA0OpEHUM, MOTyUYeHUE,
coOupaHnue, pacrno3HaBaHWE€ M U3YYCHHUE CBOWCTB aMMHUakKa, TMpPOBEICHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U ¢dochaT-uOH U U3yUYECHHE NPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOIEUCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BAaHUE  BUJIEOMATEPHUAIIOB), M3y4YECHUE Mozenein
KPUCTAJUIMUECKUX PEmETOK anmasza, Trpadura, dynepeHa, O3HAKOMIICGHHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojlydeHue, coOUpaHue, paclio3HaBaHUE U H3yuyeHUeE
CBOMCTB YTJIEKUCIIOTO ra3a, MPOBEICHUE KAUYEeCTBEHHBIX pEaKlMii Ha KapOOHAT U
CUJIMKAT-UOHbl WU H3y4YEHUE TNPU3HAKOB HX TMPOTEKAHUsS, O3HAKOMJIEHUE C
OPOAYKIIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3aj1ad 110 TeMe «BakHelIme HeMeTaJUIbl U UX COSIAUHECHUS.

MeTaJuibl M UX COeIMHEHU S

OOuras xapakTepuCTHKa XUMUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUU
ux TmnonoxeHus B llepmoamdeckon cucreMe XuMHUecKHx diaeMeHtoB [l W.
MenpneneeBa u ctpoeHus aToMoB. CTpoeHHE METAUIOB. MeTalndeckasl CBsi3b U
METAJUIMYECKass ~ KpPUCTAJUIMYECcKas  PemeETKa.  DIEKTPOXUMHUYECKUU  psif
HaIpsHKeHU MeTamuioB. @U3nueckue U XMMHUYECKUEe CBOMCTBa MeTaiuioB. OO0mue
crnocoObl ModyyeHuss MeTauioB. [loHsATHE O KOpPpO3UM METaIOB, OCHOBHBIE
crocoObl 3amuThl X OT Koppos3ud. CrjaBbl (CTallb, YyTyH, AIOPAIIOMUHUM,
OpoH3a) U UX MPUMEHEHUE B OBITY U MPOMBIIIICHHOCTH.

[lenounble MeTaiIbl: MoNoXkeHue B llepuognyeckoil cucreMe XMMUYECKUX
anemenTtoB JI. M. MenzaeneeBa, CTpo€HUME HUX aTOMOB, HAXOXIEHUE B IIPUPOJIE.
duznueckre U XMMUYECKHUE CBOWCTBA (Ha mpuMepe Hatpus U Kamus). OKcuibl u



TUAPOKCUIBI HaTpusi W Kaius. [IpuMeHeHue WIENOYHBIX METAIOB M HX
COEJIMHEHUU.

IllenouyHO3eMeENbHBIE METAJIbl MAarHMM M KaJdblUK: IIOJOKCHHE B
[lepuonnueckon cucreme xumudeckux snemeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXO0XJIeHHE B Ipupojie. Pu3ndeckre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHUs KalblUs (OKCHUJ, THAPOKCHUI, COJIN).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmroMuHUN: nosioxeHue B [lepuoandeckoi cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOE€HUE aToMma, HaxOXJeHHE B Ipupone. Pusnyeckue u
XUMUYECKHE CBOWMCTBA amtoMUHUA. AMGPOTEpPHBIE CBONCTBA OKCHAA U TUAPOKCHUIA
AJTIOMUHMSL.

Keneso: monoxenue B [leppuoanyeckor cUCTEME XUMUYECKHUX JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHME aToma, HaxXOXKIAeHHWE B mnpupone. dusznueckue u
XUMUUYECKHE CBOMCTBA xene3a. OKCuIbl, TuIApOoKCU bl U conu xenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIy4YEHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHME ¢ oO0pa3llaMd METAUIOB U CIUIaBOB, UX (PU3NUECKUMU
CBOMCTBAMHU, U3YUYEHHME  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJB30BaHNE BHUJEOMATEpPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KLU W HaTpus C BOJOM (BO3MOYKHO UCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeEJe3a B KUCIOPOJIE
(BO3MOXKHO  KCMOJIb30BAaHUE  BUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAaKIWil HAa MOHBI: MArHUS, KajblUsl, aJlOMUHUS, [IMHKA, Keje3a
(1) u xene3a (1), mequ (1), HaOMIOACHME W ONMCAaHUE MPOIIECCOB OKPAITHBAHHSI
JJaMEHM MOHAaMU HaTpus, Kalusg U Kaiablud (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(DPOTEPHBIX CBOMCTB THMAPOKCHAA ATFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BakHenime
METaJUIbl U KX COEUHEHUS.

XHMHUS ¥ OKpPY:KaLIas cpeaa

BemectBa u Marepuanbl B MOBCEAHEBHOM XU3HU 4YesloBeka. be3omnacHoe
WCIIOJIb30BaHNE BEIIECTB M XMMHUUYECKUX peakuuil B ObITy. IlepBas momoinp mnpu
XUMHUUYECKUX 05KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’KawIleh cpeinl (MpeaeiabHasi T0mycTuMast
KOHIIeHTpalus BemecTs, gaiee — [1/IK). Ponb xuMun B pemmeHnn 3K0JI0THYECKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3yueHHEe OOpaslloB MATepUaNIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnule ceasu



Peanuzanust MeXOpeaMETHBIX CBsI3€M NMpU M3yYeHHMM XUMHUM B 9 Kiacce
OCYILIECTBIISIETCA 4YE€pPEe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHATUM, TaK W MOHATHUM, SBISIONIMXCS CUCTEMHBIMH JJIsI OTJICIbHBIX MTPEAMETOB
€CTEeCTBEHHO-HAYyYHOT'O ITUKJIA.

OOme ecTeCTBEHHO-HAyYHbIC MOHATHS: HAY4YHBIM (hakT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KilaccuPukaius, MepUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMapPHUKOBBIN
3¢ dexT, TEXHOTOTHS, MAaTEPHAITHI.

dusnka: Marepus, aroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKJIM]I,
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, JJICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYTIPOBOJTHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHHE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIINUECKas
peméTKa, CruiaBbl, (U3MYECKUE BEIWYWHBI, CIUHUIIBI U3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yn00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIICCTBRA.

I'eorpagusi: atmocdepa, rtugpocdepa, MHUHEPATIBI, TOPHBIE MOPOIBI,
MOJIE3HbIEC NCKOMAeMbIE, TOTUIUBO, BOJITHBIE PECYPCHI.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE PE3yNbTAaThl OCBOEHUS MPOTrPpaMMbl OCHOBHOI'O OOUIETO
oOpa3oBaHMsI JOCTUTAKOTCS B XOJ€ OOYy4YeHMs] XMMHMU B €IUHCTBE y4eOHOU u
BOCIIUTATEJIbHON JEATEIIBHOCTH B COOTBETCTBUU C TPAIAULMOHHBIMA POCCUNCKUMU
COLMOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSIMH, IPHUHSTBIMU B
oOlecTBe MpaBWJIaMd M HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT MpoleccaM
CaMOII03HaHUs, CAMOPa3BUTHUS U COLMATN3ALMH 00YUarOIIHNXCS.

JIM4HOCTHBIE  pPE3yJbTaThl ~ OTPAXKalOT  TOTOBHOCTH  OOYyYaroOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUU W
pacLIMpPEHHE OIBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YaCTH:

1) NaTpHOTHYECKOTO BOCTIMTAHMS

LIEHHOCTHOI'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPAUYECKOMY
U HAyYHOMY HACIEAUIO, TTOHUMAHHS 3HAYECHUS XUMHYECKOM HAayKH B JKU3HU
COBPEMEHHOr0 OOLIeCTBa, CIOCOOHOCTU BIAJETh JOCTOBEPHON MH(popMainuel o
IIEPENOBBIX JOCTMIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOpPMax MW MpaBUiIaX MEKINYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  y4eOHOMCCIEAOBATEebCKOW, TBOPYECKOM M JAPYIHX  BHJAX
NEeSATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPA3HOM COBMECTHOW JEATENBbHOCTH MNpHU
BBINIOJTHEHUHM Y4EOHBIX, IO3HABATEJbHBIX 3a]a4, BBIIOJHEHUM XUMHUYECKHX
AKCIIEPUMEHTOB, CO3JaHUH YUEOHBIX MPOEKTOB, CTPEMIICHUS K B3aMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpolLiecce ATOW Yy4eOHOM JeATEeTbHOCTH, T'OTOBHOCTH
OLICHMBATb CBOE IIOBEJIECHUE WU IIOCTYNIKM CBOMX TOBApUILEH C IO3ULUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 O3HAHMSIL:

MHUPOBO33PEHYECKHUE TIPEICTABICHUS O BEIIECTBE M XUMHUYECKOW DPEAKIIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIISIIOLINE
OCHOBY JUIsl MIOHUMAaHMsI CYIIIHOCTH HAayYHOM KapTUHBI MHUpa, MPEACTaBlIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUSA IIPUPOIBI, B3aUMOCBS3IX 4YEJIOBEKa C
MPUPOJHOM CPENIOH, O POJIM XUMHUHU B TO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

NIO3HABaTEJIbHbIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAMMBIC IsI OOBSICHEHHS HAOJI0JIaeMBIX IPOIECCOB U SIBJICHUH,
MO3HABATENIbHOM, MH(POPMAIMOHHON U YHTATENbCKOM KyJNbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMH TEKCTAMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHUI0O M TIO3HAHWIO, JTIOO03HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CaMOOOpa30BaHUWIO, TMPOEKTHOM U  HMCCIENOBATEIbCKOU
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH W YPOBHS OOYYECHHS B
JlaTbHEHIIIEM;

4) dbopMupoOBaHHS KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBIN 00pa3 >KU3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS alIKOT0Jisl, HAPKOTUKOB, KYpEeHUs),
HEOOXOJAUMOCTH COOJIOJEHUsT TpaBWil O€30MaCHOCTH TMPU  OOpallleHuu C
XUMUYECKUMH BEIIECTBAMH B OBITY M peajbHOM JKU3HMU;

5) TpyA0BOT0 BOCTIMTAHUSI:

MHTEPEC K MPAKTUYECKOMY M3YUYEHUIO0 Tpodeccrii U Tpyaa pa3IuuHOro poja,
yBaXEHUE K TPYAY U pe3yibTaTamM TpPYIOBOW NEATEIbHOCTH, B TOM YMHCIIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHIMBUAYAJIbHOU TPAECKTOPUHU MPOJIOJKEHUSI 00pa30BaHUsl ¢ yUETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEMHON NpodecCuOHaIbHOU AESTEIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJIaliTUPOBATHCS B MPO(EeCCUOHATBHOU Cpe/Ie;

6) 3K0J10rH4ecKOr0 BOCITUTAHUSI:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KaK HCTOUYHHKY
U3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE EHHOCTU 3I0POBOTO U
O0e3zomacHOro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYIeCKOMYy M TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
paBUJI 0€30MMaCHOTO MOBEICHUS MIPU padOTe C BEIIECTBAMU, & TAKXKE B CUTYAIHSX,
YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JIOJCH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUSA, TOJy9aeMble MPH N3YYCHUH XUMUH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOLIEH IMTPUPOIHON CPEAOU, JIs TOBBIIEHUS
YPOBHSI  SKOJOTUYECKOW KYyJIbTYpPhl, OCO3HaHHUS TJ00aNbHOTO  Xapakrepa
AKOJOTMYECKUX MPOOJIEM M IMyTeHd HMX pEelIeHUs MOCPEICTBOM METOJOB XHUMHUHU,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe weTanpeaMETHBIX PE3YIbTATOB BBIIEIAIOT 3HAYUMBIE IS
dbopMUpOBaHUSI MHUPOBO33PEHUsI OOIEHAY4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIIUI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MIpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ITUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O HETOCTHOU



HAyYHOW KapTHMHE MHpA, U YHUBEpPCalIbHbIC YUeOHbIE NeWCTBUS (IT03HABATEIBLHBIC,
KOMMYHUKATHUBHBIE, DPETYJISTHBHBIE), KOTOpPbIE 00ECIEUMBAIOT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO M OCYILIECTBIECHUIO Y4EOHOMU
NEATEIIbHOCTH.

Io3HaBaTe/ibHBbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jjornueckue aeiicTBUs:

YMEHHUS HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TP OCBOCHHUHU
3HAHUW: PACKPBIBATH CMBICT XUMUYECKHX MOHSATUN (BBIACIATh UX XapaKTEpHbIC
MpPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C JAPYTMMHU THOHSATHUSMH), HCIOIb30BaTh
MOHATUS JJIs1 OOBICHEHUS OTNIENIbHBIX (PAKTOB U SIBJICHUM, BHIOUpPATh OCHOBAHUSI U
KPUTEpPUH ISl KIACCU(UKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX DPEaKIUH,
yCTaHABJIMBATh MPUUMHHO-CIICJICTBEHHBIE CBA3M MEXIAY OOBEKTaMU H3yUCHHS,
CTPOUTH JIOTUYECKUE PACCYKJCHUS (MHIYKTUBHBIE, JE€TyKTUBHBIC, IO AHAJIOTHH),
JieJaTh BHIBOJIBI M 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUS TOHATHS (NpEAMETHbIE U
METaIpeIMETHBIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOJIb3YEMBIE B XUMUHU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTIbHBIEC TTPEACTABICHUS —
XUMHUYECKUN 3HaK (CHUMBOJ JJIEMEHTAa), XuUMHUueckas (opMyna M ypaBHEHHUE
XUMUYECKON PEeaKIuu — MpU PEHICHUH Yy4eOHO-TI03HABATENbHBIX 33/a4, ¢ YYETOM
ATUX MOJIENIbHBIX MPEJICTABICHUIN BBISIBISATh U XapaKTEPHU30BATh CYIICCTBEHHbBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHii,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJCTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3yUaEMbIX MIPOIIECCAX U SBJICHUSX.

ba3oBble ucciaenoBareJbCcKue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXe B KayeCTBE OCHOBBI Mg (OPMUPOBAHUS THUIIOTE3BI IO
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allud U IPOBEACHUIO
YYEHMUYECKUX HKCIIEPUMEHTOB, YMEHUE HaOMoIaTh 3a XOAOM IIpolecca,
CaMOCTOATENbHO MPOTHO3UPOBATH €0 pe3yibTaT, (opMyJIupoBaTh 0000IIECHUS U
BBIBO/IbI 110 PE3yJbTaTaM MPOBEAEHHOIO OMBITA, UCCIECIOBAHUS, COCTABIATh OTYET
0 IpoJIeTaHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, aHAIU3UPOBATH M HWHTEPIPETUPOBATH HWHGOPMAIIUIO
Pa3IUYHBIX BUJOB U (HOPM MPECTABICHUS, MTOIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE
nocodbusi, pecypcbl MHTepHeTa), KPUTHUUECKH OIEHUBATh MPOTHUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(OPMAIIHIO;



yMEHUE TPUMEHSATh Pa3MYHbIC METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX IS BBIMOJTHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 ONMPENeIEHHOTO THIla, MPUOOPETEHNE OIbITa B
0o0JaCTH  UCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYPON aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIMY U
WLUTIOCTPUPOBATh pelIaeMble 3a/Jadll HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu hopmMamu rpaduKi U UX KOMOUHAIUSMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaTh B TIpolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBa W TPAHCIOPTa HA COCTOSIHME OKpYXKarouled MNpupoaHOn
Cpelbl.

KoMMyHHKaTHBHBIE YHHMBeEpPCAJIbHbIE YUeOHbIe TelCTBUS:

yMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ€ Juanora W (WIh) JIUCKYCCHH) TIO
CyliecTBy  oOcykmaemMoil  Tembl, (OpPMYyIUpOBaTh CBOM  MNPEIIOKEHUS
OTHOCUTEJIFHO BBIMIOJHEHUS TIPEJIOKEHHON 3a/1a4H;

YMEHHsSI  TPEACTaBIsATh  TMOJYYCHHBIE  PE3yNbTaThl  MMO3HABATEIHHOU
NEATETPHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUIO
pPE3yIbTATOB BBINIOJIHEHUS XMUMHYECKOTO AKCIIEpUMEHTa (JJaO0OpaTOPHOTO OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO ITPOCKTA);

yMEeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM
NO3HABATEIbHOM M MCCIENOBAaTEIbCKOM  JACATENBHOCTH  MPU  PEILICHUHU
BO3ZHMKAIOIIUX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS
no3unuid (00CyXaeHUsl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JCHCTBHUH, OIpeneleHHe KpPUTEpPUEB IO OILIEHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PerynsiTuBHbIE YHMBepcaJbHbIEe YUeOHbIe 1elCTBUSA:

YMEHHE CaMOCTOATEIbHO OMPEACNATh IENU JEATEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BEIOUpATh Hanbosiee 3PEeKTUBHBIC CITOCOOBI pelIeHUs] YIYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOATENIbHO COCTAaBJISATh WJIH KOPPEKTUPOBATH
MPEJIOKEHHBIM AITOPUTM JEUCTBAM NPU BBINOJHEHUHA 33JaHUM C YYETOM
TIOJIYYCHHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHIX,
OLICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yjbTara 3asBICHHOW LU, YMEHUE
UCIIOJI30BATh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaraeMble B YCJIOBUH 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOEHUIO 0053aTE€IbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOM (enepanbHON paboyeil mporpaMMon,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOIIMMHUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOOBI



NEHUCTBUH, crenudUUecKue JId TpeAMETHOH o0jactu  «XHMHUS», BHUIBI
NEATeIbHOCTH 1O  MOJYYEHWI0 HOBOIO  3HAaHWS, €ro HUHTEpIpeTalnH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYaIIUSIX.

K xonmy oOyuenus B 8 kjacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUMN:

e PACKpBIBaTh CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHMI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi 10151 XMMUYECKOTO 3JIEMEHTA B COSAMHEHNUH, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasi PeaKiusi, KiacCU(UKAIMs pEeakiui: peakiuu
COCIMHEHUSI, PEAKIMU PaA3JIOKEHUS, PEaKIUU 3aMEUICHUs, pPeaKIuu
00OM€Ha, 7K30- U 3HJOTEPMHUYECKUE PEAKIINH, TEIII0BOU 3 (PeKT peakuum,
AIpO aToMa, JJIEKTPOHHBIA CIJIOM aroma, aroMHas OpOUTallb, PaaAUyC
aToMa, XUMHUYECKasl CBs3b, MOJSPHASA W HEMOJISpPHAs KOBAJICHTHAsl CBS3b,
VOHHAs CBs3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoOBas JOJs BELIECTBA
(mpolLleHTHAsi KOHIIEHTpAIlUs1) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHSATUH H
MPUMEHSATh 3TU MOHATHUS MIPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY JUIsl COCTaBieHUS (HOpMyJ
BELIECTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e ONpEAENATh BAaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENEHb  OKUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUU Mo
dbopmyniaM, BHJ XMMHUYECKOM CBSI3M (KOBAJIGHTHAsT M MOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbeBaThb cMbIca Ilepuognueckoro 3akona J[. WM. MeHnnaeneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOAUUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX AJIEMEHTOB OT UX MojoxkeHus B [lepuogmueckoil cucreme,
3aKOHOB COXPAaHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSs1, 3aKOHA ABOTrajpo;

e OMNWCBHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoauueckoit
CUCTEMBbl XHMMHYECKHMX OJJEMEHTOB: pa3jauyaTh [OHATUS «IJIaBHAs
noarpynmna (A-rpymma)» u «mobounas noarpynna (b-rpynmna)», maneie u
OOJIbIlINE TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HUMEIOTCA B
tabnuue «llepuonuueckass cucrtema Xumudeckux »dnemeHToB [ U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sipa, 001Iee YrcCiIo dJIEKTPOHOB
U pacrpeieieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIUX B PEAKIMHU
BEIIECTB, MO TETUIOBOMY (P deKTy);

XapakTepru3oBaTh (OMHUCHIBATh) OOIIME XUMHUUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPIK/Iasi OMTMCAHUE TTPUMEPAMU MOJIEKYJISIPHBIX
YPABHEHHM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUUYECKUX IIpEBpallleHuid B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO W MOJSIDHYIO  MaccChl
BCII[ECTB, MACCOBYIO JIOJIF0 XHMHYECKOTO »dJieMEHTa 10 ¢dopMyIie
COCJIMHEHUSI, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
[0 YPAaBHEHUIO XUMHYECKOW PEaKInu;

MPUMEHATh OCHOBHBIE OINEpPALMU MBICIUTEILHON JNEATEIbBHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHUE, 0000IIEHUE, CUCTEMAaTU3alUI0, KIAacCU(PUKAIIUIO,
BBISIBJICHUE TMPUYUHHO-CICACTBEHHBIX CBSI3€M — JJIsI M3y4YEHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIM, eCTECTBEHHO-HAyYHbIE METO/bI
MO3HAaHUSI — HaAONIOJCHHE, W3MEpEHUe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peasibHBIM U MBICIICHHBIN ),

CJIeOBaTh  IpPAaBWJIaM  TMOJb30BAHUS  XUMHUYECKOM  MOCYHOM H
7abopaTOpHBIM 00OpPY/IOBaHHEM, a TaKXKe TMpaBUJiaM OOpalleHHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TOJIYYECHUIO W COOMPAHHIO
razoo0pa3HbIX BEHIECTB (BOJOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
PacTBOPOB C OMpeNeNEHHON MaccoBOM JoJiel pacTBOPEHHOIO BEIIECTBA,
MJIAHUPOBATh W MPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHl MO
pacIio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MMOMOIIBI0 HHIUKATOPOB
(;makmyc, dheHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoniy oOyuenus B 9 kjacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YJAFOIIINXCS YMEHUMN:

PacKpbIBaTh CMBICH OCHOBHBIX XWUMHUYECKHMX NOHATHUW: XUMHYECKUAU
JJIEMEHT, aTOM, MOJEKYJa, WOH, KaTUOH, AaHWOH, IIPOCTOE BEILECTBO,
CII0’KHOE BELIECTBO, BAJIEHTHOCTb, DJJIEKTPOOTPULATEIBHOCTb, CTCIEHb
OKHUCJIEHHS, XUMUYECKasl peaKlus, XUMUYEeCKasl CBs3b, TEIUIOBOM 3PQeKT
peakuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIJIEKTPOJIMTHI,
HEDJICKTPOJIUTBI, JJIEKTPOIUTUYECKAsT IUCCOLMALMA, PEAKLUH HOHHOIO
oOMeHa, KaTaJu3aTrop, XUMUYECKOE€ paBHOBecHe, OOpaTUMble U



HEOOpaTUMBIE PEAKIMK, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKUCJIEHHWE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM()OTepHOCTh, XUMHUYECKasl CBS3b (KOBAJEHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYECKass pemérka, KOppo3us METaIOB,
CIUIaBbl, CKOpPOCTh XHUMHYECKOW peakUuu, MpPeAeabHO JOMYyCTUMAs
koHuenTpauus [1/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHH U
MPUMEHSATH 3TU NOHATHUS IPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;
UCIIOJIb30BAaTh XUMUYECKYIO CHMBOJIMKY JUIS COCTaBJCHHS (hopmyn
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIIUN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHUX PJIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
OnpeAenéHHOMY KIJIAcCy COEOUHEHH 1o ¢dopMyliaM, BHJI XUMHUYECKOU
CBA3M (KOBaJE€HTHas, HOHHAsg, MeETaUIMYecKas) B HEOPraHMYEeCKUX
COEIMHEHMSIX, 3apsij MOHA M0 XMMUYECKOM (opMylie, XapaKTep Cpelibl B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX COEAMHEHUMN, THUIl KPUCTAILIUNYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpbiBaTh cMbIci [lepmonnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIHKCHIBaTh MW XapaKTepu30BaTh
tabnuunyio Gopmy [leproanueckold CUCTEMbl XHMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUA «TJaBHasg noxarpynma (A-rpynma)» U «1no0o4yHas
noarpynmna (b-rpynma)», manesie U OOJbIIME TEPUOABLI, COOTHOCUTH
0003HaYEHUs, KOTOpPhIE MMEITCI B IEPUOAUYCCKONW TabauIe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUSI  aTOMOB  XHUMHUYECKHX
AJIEMEHTOB (COoCcTaB W 3apsi] sjpa, OoOIIee YUCIO JJIEKTPOHOB U
pacrpesieyieHue HMX IO DJJICKTPOHHBIM CJI0SIM), OOBSICHATH 0OIIUe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B
npejenax MajiblX NEPUOIOB U TIABHBIX MOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XMMHUUYECKHE DIIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YMCIy UM COCTaBy YYACTBYIOIIUX B PEAKIIMHU
BEIIECTB, MO TEINIOBOMY 3(PPEKTy, MO W3MEHEHHUIO CTENEHEH OKUCICHUS
XUMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIME W crenuduueckrue XUMHYECKHE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, MOJITBEPKIAsl OIKMCAHUE
NpUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUN;

COCTaBJSATb YPABHEHUS DJEKTPOIUTUYECKOW JHUCCOLMAIUU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHHS PEAKIINN HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWid, TMOATBEPKIAIOMNUX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/y BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIINii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHYECKHX TPEBPAIIEHUN B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJEKYJISPHYIO U MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOrO0 »dJieMeHTa 10 dopmyIe
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPAaBHEHUIO XUMHYECKOW PEaKIInu;

coONoaTh  MpaBWiia  TOJB30BAHUA  XMMHUYECKOW  TMOCYAOW U
nabopaTopHbIM  O0OpYy/IOBaHMEM, a TakKKe IMpaBWIa OOpAICHUS C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOMPAHMIO
ra3o00pa3HbIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO rasa);

MPOBOJIUTh  PEaKIMH, TOATBEPKIAIOIMNE  KAYeCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOPHA-, OpOMHUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuwiIMkKar-, Ccyiabdar-, TUIPOKCHUI-HOHBI,
KaTMOHBl aMMOHHUS U HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIMH MBICTUTEIBHON JIEATCIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, O0000IIEeHHe, CHCTEMaTH3aIlii0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WM3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJAbl TIO3HAHUS —
HaONIOZICHUE, W3MEpPEHHEe, MOJCIHPOBAHUE, SKCIICPUMEHT (peaabHBIA M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaudecTBO YacoB
Ne HaumeHoBaHue pa3jiesioB U duekTpoHHbIe (LM (PpOBbHIE)
KouTtpoJsbHbie IIpakTHYecKkue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznea 1. IlepBoHayanbHble XUMHYECKUE TOHATHS
Xumust — BaykHasg 00J1aCThb
11 €CTECTBO3HAHUS U 5 9 bubmuoreka [JOK
' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢c
yeJIoBeEKa
12 BemtectBa 1 XUMHUUECKHE 15 1 bubmuoreka [JOK
' peaxiuu https://m.edso0.ru/7f41837c
Hroro mo pazneny 20
Paznen 2. BaxkHelune npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
21 Bosnyx. Kucnopon. [lonsitue 5 bubnunoreka [IOK
' 00 okcumax https://m.edso0.ru/7f41837c
Bomopona.Ilonstue o kucimorax bu6nmoreka [JOK
2.2 8 1
M COJISIX https://m.edsoo.ru/7f41837¢c
Boga. PactBopsl. [lonsitue 06 bubmmoreka [JOK
2.3 5 1 1
OCHOBaHHIX https://m.edsoo.ru/7f41837c¢
54 OCHOBHBIE KJIaCChI 11 1 1 bubmuorexa [JOK
' HEOPraHUYECKUX COCTUHEHHUH https://m.edso00.ru/7f41837c
Hroro mo pasneny 30

Pa3pnea 3. Ilepuoanueckuii 3axkon u [lepuognyeckas cucrema xumuieckux 3j1emeHToB /I. M. MengeneeBa. CTpoeHne aToMoB.
XuMmnueckas cBsizb. OKHCINTENbHO-BOCCTAHOBUTEIbHbIC PEAKIIUA



https://m.edsoo.ru/7f41837c
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[Tepuoanueckuii 3aKOH 1
[Iepuoanueckas cucrema

bu6mmorexa [IOK

31 XHUMHUYECKHUX 3eMeHTOB /JI. . ! https://m.edso00.ru/7f41837c
MenneneeBa. CTpoeHue aToma
XyUMHU4YeCcKas CBA3b.
3.2 OKHCIUTEIBHO- 8 bubmorexa OK
https://m.eds00.ru/7f41837¢
BOCCTaHOBUTEJIbHBIC PEAKIIUU
bubmuoreka [JOK
Hroro no paszeiy 15 https://m.edso0.ru/7f41837c
Pe3epBHOE Bpems 3 bubmotexa [JOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KIIACC

KonuyecTBo 4yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne ni/m P Kontpoanueie | IlpakTuueckue (dpp )
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoTsbl
pecypcsbl
Pa3nen 1. BemecTBo 1 XuMu4ecKkne peaknuu
11 [ToBTOpeHME U yriTyOeHHE 3HAHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3/eoB Kypca § Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmmoreka [JOK
' peaxuuii https://m.edso0o.ru/7f41a636
13 DIIEKTPONUTHYECKAs! AUCCOLIMALIMSL. 8 1 1 bubnuoreka [IOK
' XHUMHUYECKUE PEAKLIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3zgen 2. HemeTa bl M HX COeTUHEHUS
21 OO01mas xapaKTepUCTHKA XUMUICCKUX 4 1 bubnnorexa [JOK
' snemeHToB VIIA-rpynmesl. ["anorenst https://m.edso0.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa [JOK
' pymHbL- L-ep https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO6mas xapaKTepuCTHKa XUMUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u ux 7 1 bubmorexa LOK
' PyIHRE ’ P https://m.eds00.ru/7f41a636
COCITMHEHUS
OO01mas xapaKTepUCTHKa XUMUYECKUX
24 anemeHToB |VA-rpynnsl. Yraepos u 8 1 2 bubmmorexa [JOK
' y PYIHIbL poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro mo pazueny 25
Pa3nen 3. MeTaiibl M MX COeTHHEHHSA
bu6mmoreka [IOK
1 I 4
3 Obmue cBoHcTBa MeTaILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 B 16
AXHEHIINE METAJUIBI U UX COSIUHEHUS htts://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumusi 1 okpyskamomas cpeaa
4.1 BemmecTBa 1 MaTepraisl B )KU3HU Y€JIOBEKA 3 bubmorexa HOK
' t P https://m.edsoo.ru/7f41a636
Hroro o pasueny 3
PesepBHOE Bpems 3 bubmorexa OK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68



https://m.edsoo.ru/7f41a636
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HNOYPOYHOE IIVTIAHUPOBAHHUE

8 KUIIACC
KosmnuectBo yacos DJIEeKTPOHHbIE
Ne [Mara nugposbie
Tema ypoka Kontpoabubie | IlpakTuuyeckue
n/n Bcero H3YYeHMSs o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl

1 [Ipenmer xumuu. Posb XuMuu B 5KU3HU 1 bubmuoreka [IOK
yejoBeKa. Tesa u BemecTsa 02.09.2024 | https://m.edsoo.ru/ff0d210c

5 ITonsiTnie 0 MeTO1aX TO3HAHUS B 1 bu6mmorexa [IOK
XUMHH 06.09.2024 | https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00paTOPHH U PUEMBI 1 bubnmnorexa HOK
oOpallieHus ¢ 1abopaTOPHBIM 09.09.2024 | https://m.edsoo.ru/ff0d23dc
00opyI0BaHHEM»

4 YucTtele BemecTBa U cMecH. CriocoObl 1 butmmoreka [IOK
paszaeneHus cMecen 13.09.2024 | https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubsmorexa LHOK

8 . PIMED 16.09.2024 | https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOU COJIN)»
6 ATOMBI U MOJICKYJIBI 1 bubmmorexa [JOK
Y 20.09.2024 |  https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKUE DIIEMEHTBI. 3HAKU 1 bubmnoreka LIOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB 23.09.2024 | https://m.edsoo.ru/ff0d2be8

8 [IpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [TOK

P B 27.09.2024 | https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmorexa HOK

YPHOS Y 30.09.2024 | https://m.edsoo.ru/ff0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BEIICCTB.

bubmnoreka LIOK

10 X .B
umrieckas Gpopuysa. BanenTHoCTh 04.10.2024 | https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JICMEHTOB
11 OtHOcHTENIbHAS aTOMHAs Macca. bubmmorexa [JOK
OTtHOcHTeNBbHAs MOJIEKYJISIpHAs Macca 07.10.2024 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 1015 XUMHUECKOTO bubmuorexa [JOK
JJIEMEHTA B COEAUHEHUN 11.10.2024 | https://m.edsoo.ru/ff0d350c
13 KomuuecTtBo BemecTBa. Mouib. but6mmoreka [IOK
MounsipHas macca 14.10.2024 = https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHUE SBICHMUS. bubmuorexa [JOK
Xumuueckasi peakius 18.10.2024 = https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciioBus NpOTEKaHUs bubnmnoreka [JOK
XUMUYECKHUX PEaKInui 21.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MacChl BEIIECTB. bubnmnorexa [JOK
XHWMHUYECKUE YPABHEHHUS 25.10.2024 | https://m.edsoo.ru/ff0d3b88
BrruncneHus: KOJIM4ecTBa, MacChl
17 BEIIECTBA M0 YPAaBHEHUSM XUMHUYECKUX bubmmorexa [JOK
» . P 08.11.2024 | https://m.edsoo.ru/ff0d5708
peakuui
Krnaccuukamnus XUMUYIeCKHX PeaKIIHid
18 (coe I/IHqE)?HI/IﬂH A3TI0KEHUS e brbamorexa LOK
g > P ’ 11.11.2024 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoNEeTUCT. O000IIeHNE 1 brbmmorexa LIOK
t AHCT: Hf 15.11.2024 = https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHs 3HAHUHA
20 KonTponbhas pabora Nel no teme bubnmnoreka [JOK
«BemecTBa 1 XUMUYECKHE PEAKITUI 18.11.2024 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cMmecsk razos. Cocras bubnmnorexa [JOK
Bo3ayxa. Kucimoposn — 35emMeHT u 22.11.2024 | https://m.edsoo.ru/ff0d448e
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npoctoe BemecTBo. O30H

dusznyeckue 1 XMMHUYECKHE CBOMCTBA

22 KHUCJIOpo/ia (peaKiuyu OKUCIECHUS bubmorexa HOK
pona peaxtl ’ 25.11.2024 | https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoOsI MoNTy4eHus: KHCIOpoia B
23 11a00paTOPUHU U IIPOMBIILICHHOCTH bubmorexa [JOK
patop P ' 29.11.2024 | https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoii 3¢ ekt xumuueckoi
24 pEaKUnH, IIOHATHE O bubmnoreka LIOK
TEPMOXMUMHYECKOM YPAaBHEHHH, IK30- U 02.12.2024 | https://m.edsoo.ru/ff0d4790
IHAOTEPMHUSCKHUX PEAKITHIX
TommBo (He(Th, yroiabs U METaH).
25 3ar ﬂ3HeI—EI/Ie¢];03 yxa CITOCOOBI z:ro bubmorexa [JOK
P YRS, 06.12.2024 | https://m.edsoo.ru/ff0d4cda
MIPEIOTBPAICHUS
IIpakTuyeckas padota Ne 3 o teme
26 «ITonyuenne u cobupanue KuciIopoaa bubmorexa [JOK
Y P poAd, 09.12.2024 | https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €TI0 CBOMCTB»
97 Boxopon — a1eMeHT U IpocToe bubnunoreka LIOK
BelecTBo. Haxoxnenue B npupone 13.12.2024 | https://m.edsoo.ru/ff0d4dd0
)8 du3nvecKue 1 XMMUYECKHE CBOMCTBA bubmuorexa [JOK
Bosopoa. [Ipumenenue Bogoposa 16.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHUCIIOTAX U COJISIX bubmorexa HOK
20.12.2024 | https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MoTy4eHus BOAOPOia B bu6muoreka [IOK
nabopaTopuu 23.12.2024 | https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padbora Ne 4 o Teme
31 «ITony4yenne u cobupanue Bogopoaa brbamorexa LIOK
‘ P HOpOnd, 27.12.2024 | https://m.edsoo.ru/ff0d4f42

HU3YYCHUC CT'O CBOICTBY
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MossipHbIii 00bEM Ta30B. 3aKOH

bu6nmoreka [IOK

32
ABoraapo 13.01.2025 @ https://m.edsoo.ru/ff0d542e
Brruncaenus 00n€Ma, KOJTHYECTBA
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
N Y 17.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEILIECTBA WU 00BEMY
Brruncienus o0bEMOB ra3os 1o
34 ABHEHMIO peaKIMH Ha OCHOBE 3aKOHA bubmorexa TIOK
P . peaKt . 20.01.2025 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHUH Ta30B
35 du3znyeckue U XMMHUUYECKHE CBOMCTBA bubmnoreka LIOK
BOJIBI 24.01.2025 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. ITorstue 00 bubnuorexa [JOK
WHJIUKATOpax 27.01.2025 | https://m.edsoo.ru/ff0d59e2
Bonma xak pactBoputenb. HacwieHHEBIE
37 u HI;HaCI)I peHHI)IE ACTBOPHI B bubnmorexa [IOK
B P PPl 31.01.2025 | https://m.edsoo.ru/ff0d5b40
MaccoBas 10J11 BEIIECTBa B paCTBOPE
[IpakTnueckas pabora Ne 5 o teme
38 «ITpurotoBiieHHE PaCTBOPOB C bubnmnorexa HOK
onpeeNEHHON MacCoBOM JToyei 03.02.2025 |  https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonTponbhas pabora Ne2 o teme bub6nuoreka [IOK
«Kucmnopox. Bomopon. Boma» 07.02.2025 | https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiacCu(UKaIus, bubnuoreka [IOK
HOMEHKJIaTypa 10.02.2025 | https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHUUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa LOK
’ P 14.02.2025 |  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHS: COCTaB, Ki1accuduxarus, butmmoreka [IOK
HOMEHKJIaTypa 17.02.2025 | https://m.edsoo.ru/ff0d67ca
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[TonydyeHue nu XuMHYECKHE CBOMCTBA

bu6nmoreka [IOK

43 OCHOBaHMI 21.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kwucnotsr: cocras, knaccudukanms, bu6nuoreka [IOK
HOMEHKJIaTypa 28.02.2025 | https://m.edsoo.ru/ffOdfee2
45 ITonyuyeHue U XMMHUYECKHE CBOMCTBA bubmuoreka [IOK
KHCJIOT 03.03.2025 | https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIaTypa,
46 cngg)ébrl) HI;IIH q)e:pl;w XI;MH;ZEKHG: bubmmorexa [JOK
. y ’ 07.03.2025 |  https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTnueckas padbora Ne 6. Pemenue
47 SKCIIEPUMEHTAIBHBIX 3324 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACChl HEOPraHUYECKHUX 14.03.2025 | https://m.edsoo.ru/00ad9b7c
COCIUHEHUIN
48 ['eneTnueckas cBA3b MEXKy KJIacCaMu bubnmnorexka HOK
HEOPraHMYECKUX COEAUHEHUN 17.03.2025 | https://m.edsoo.ru/00ad9a50
49 O06o001mIeHNe U CHCTEMAaTH3aIIHs bubmuorexa [JOK
3HAHUI 21.03.2025 | https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o reme
50 "OCHOBHBIE KJIACChl HCOPTaHHYECKUX bubmorexa HOK
on P 31.03.2025 | https://m.edsoo.ru/00ad9ela
COCIMHCHUI
[TepBbIe MOMBITKH KJIACCUPUKAITII
51 XI/II\I/)II/I‘IGCKI/IX 3JIEMEHTOB ?IOH}II;I/IG o bubmorexa [JOK
' 04.04.2025 ' https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Tepuoandeckast cucTeMa XMMUYECKUX bubmorexa HOK
proa 07.04.2025 | https://m.edsoo.ru/00ada52c
anemenToB 1. . Menaeneena
53 [Tepuoapl, TpyIIIIBI, TOATPYIIIEI bubmorexa TIOK
PHOZIBL, TPYTIHEL, TOATPY 11.04.2025 | https://m.edsoo.ru/00ada52c
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Crtpoenue atomoB. CocTaB aTOMHBIX

bu6nmoreka [IOK

54
saep. M3oronsl 14.04.2025 | https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK
55 aToOMOB 31eMeHTOB llepunoanueckoi bubnmorexa IOK
pHOA 18.04.2025 | https://m.edsoo.ru/00adaébc
cuctremsl [[. 1. Menaeneena
XapaKTepucTUKa XUMHIECKOTO
56 3JIEMEHTA TI0 €TO MOJ0KCHHUIO B bubmuorexa [JOK
[Tepuoanueckoii cucreme /. U. 21.04.2025 | https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanmyeckoro 3akoHa
57 JUISL pa3BUTHUS HAyKH U nipakTuku. J. 1. bubnuoreka [IOK
MeHieneeB — y4€HBIN, TeJaror u 25.04.2025 | https://m.edsoo.ru/00ada96e
rpaKIaHUH
DIEKTPOOTPHUIIATEIIBHOCTH ATOMOB
58 XAMHAYECKHAX DJIIEMEHTOB/ bubmorexa LOK
. 28.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas padbota
59 HNonnas xumuueckas CBsI3b buGnnorexa LIOK
05.05.2025 | https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nossipHas XUMHAYECKas bubnmnorexa HOK
CBSI3b 12.05.2025 | https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMHUYECKast bubmuoteka [IOK
CBA3b 16.05.2025 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS bubnnorexa LIOK
19.05.2025 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE bubmuorexa [JOK
peaxkuuu 19.05.2025 | https://m.edsoo.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN bubmmorexa TIOK
19.05.2025 | https://m.edsoo.ru/00adb076
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KonTponbhast pabora Ne4 o Teme

bubmnoreka LIOK

65 «Crpoere atoma. Xumieckas L 23.05.2025 | https://m.edsoo.ru/00adb486
CBSI3b»

66 Peseprubiil ypok. O6001eHue 1 1 bubnmnoreka [JOK
CUCTeMAaTH3AIHs 3HAHHHA 23.05.2025 | https://m.edsoo.ru/00adb33c

67 PesepBuelii ypok. O60011eHue 1 1 bubnmoreka [JOK
cUCTEeMaTH3aIus 3HAaHUI 23.05.2025 | https://m.edsoo.ru/00ad9ch2

68 PezepBHblit ypok. O600meHne 1 1 bubmuoreka [IOK
cucTeMaTH3aIMs 3HAHUI 23.05.2025 | https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KIIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero U3ydeHust o0pa3oBaTejibHbIE
padoThbI padoTsI
pecypchl
Ilepnonnueckuit 3aK0OH.

1 [Tepuoanueckas cuctema 1 bu6nuoreka [JOK
XUMHUYECKUX 3eMeHToB Jl. U. 04.09.2024 | https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMUYECKUX IJICMEHTOB 1 bubmmorexa [JOK

. 05.09.2024 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubmuoteka [IOK
HEOPraHMYECKUX BEIIECTB 11.09.2024 | https://m.edsoo.ru/00adb7e2

4 Buibl XUMUYECKOW CBSI3U U THUIIBI 1 bubmuorexa [JOK
KPUCTAJTIMYECKUX PEIIETOK 12.09.2024 = https://m.edsoo.ru/00adbac6
Kontponbnas pabota Nel o teme

5 I1 0 i 1 1
«IToBTOpenue u yriayOiaeHne 3HaHUIA 18.09.2024
OCHOBHBIX pa3JIeNIoB Kypca 8 Kiaccay

6 Knaccudukamnms Xumudeckux 1 bubnuoreka [JOK
peaKIuii Mo pa3InYHbBIM MPU3HAKAM 19.09.2024 = https://m.edsoo.ru/00adbch0
IlonsiTHE O CKOPOCTU XUMHUYECKON

7 eakiuu. [ToHaTHE O TOMOTE€HHBIX U 1 bubmorexa HOK
PeakIyL. 25.09.2024 | https://m.edsoo.ru/00adbe9a
TE€TEPOTEHHBIX PEAKIIHSIX
IToHsiTHIE O XUMUYECKOM

8 aBHOBecHUU. DAKTOPHI, BIUSIONINE 1 bubmorexa HOK
P ) P, . o 26.09.2024 | https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUUYECKOU PEAKIINH U
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ITOJIOKCHHUEC XUMHUYCCKOI'O
paBHOBCCHUA

OKHCIIUTEIIBEHO-BOCCTAHOBUTCILHEBIE

bu6nuoreka [IOK

9
peakuuu 02.10.2024 | https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTUYECKON
10 ncconnanmu. CUIbHbIE U c1a0ble Bubmaorexa ITOK
A HHaL. 03.10.2024 |  https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MouHbIe ypaBHEHUS PEAKIIUN bubnmorexa LIOK
yp peart 09.10.2024 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEACTABICHUI bubmuoreka [IOK
00 IIEKTPOTUTHIECKON 10.10.2024 | https://m.edsoo.ru/00add5d8
JIUCCOLIMAIINT
XUMHYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEACTABICHUN 00 bubmorexa LIOK
pea N 16.10.2024 | https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUIECKON JUCCOLUAIIUU
14 [TousaTHe 0 TUAPOIN3E CONEH Bubmaorexa ITOK
o 17.10.2024 |  https://m.edsoo.ru/00add9d4
15 O06001eHre 1 cucTeMaTHU3aIHs bubmuorexa [JOK
3HAHUHA 23.10.2024 | https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Pemenne sxkcepuMeHTAIBHBIX Bubmaorexa ITOK
P 24.10.2024 |  https://m.edsoo.ru/00addbfa
3a1a9d»
Konrponbnas padora Ne2 o treme
17 «DNEKTPOIIUTHUECKAS TUCCOLIHAIIAS Bubmorexa ITOK
P A HHATHA. 06.11.2024 | https://m.edsoo.ru/00addecO
XHWMHUYECKHUE PEAKIIUU B PACTBOPAX»
18 OO0mas XxapakTepucTUKa raJoreHOB. bu6muoreka [IOK
XHUMHYECKUE CBOMCTBA HA IPUMEPE 07.11.2024 | https://m.edsoo.ru/00addfe2
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XJiopa

Xnoposogopoa. ConsiHast KUCIIOTa,

19 XUMHUYECKHUE CBOWCTBA, MMOJTYyUYEHUE bubmmorexa [IOK
> HOMWY ’ 13.11.2024 | https://m.edsoo.ru/00ade104
MIPUMCHCHUE
[Tpaktryeckast pabora Ne 2 o Teme
20 «ITony4yeHue CONTHON KUCTOTHI bubmmorexa [JOK
yrieHpe eol ’ 14.11.2024 | https://m.edsoo.ru/00ade348
W3YYCHHE €€ CBOMCTBY»
Brruncnenus o ypaBHEHUSAM
21 XUMUYECKUX PEAKLUN, €CIIU OIUH U3 bubmmorexa [JOK
PEAIIH, A 20.11.2024 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B H30BITKE
29 OO01mas XxapakTepucTHKa SJIEMEHTOB bubmuoreka [IOK
VIA-rpynisl 21.11.2024 | https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(DHUKAIINH CEPBI.
23 Haxoxnenue cepsl 1 €€ coeqIuHEHUI bubnmnorexka HOK
B IIpUpoOJie. XMMUYECKHE CBOMCTBA 27.11.2024 | https://m.edsoo.ru/00ade64a
CepbI
24 CepoBomopo1, CTpOCHHUE, bubnmnoreka HOK
¢du3nveckre 1 XUMHUECKUE CBOICTBA 28.11.2024 | https://m.edsoo.ru/00ade802
Oxkcuppl cepol. CepHas KUCIIOTA,
25 ¢buznyecKkrue u XUMHUYECKUe bubmmorexa LIOK
. 04.12.2024 | https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMECHECHHE
XUMUYECKUE peaKIlii, JIeKaII1e B
OCHOBE IIPOMBILIUIEHHOTO CI0c00a
26 MIOJTyYEHHUsI CEPHOMN KUCIIOTHI. bu6mmoreka [IOK
XUMHUECKOE 3arps3HEHNE 05.12.2024 | https://m.edsoo.ru/00adec8a
OKpYKaroIIel Cpeibl COeAMHEHUSMHU
Cepbl
27 Brraucienne MaccoBoit 1071 BEIXO1a bu6mmorexa [IOK
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MPOAYKTa PEAKIUH 11.12.2024 | https://m.edsoo.ru/00adec8a
OO1as XxapakTepuCcTUKa SJIEMEHTOB

)8 VA-rpynmnsl. A30T, bu6mmoreka [IOK
pacnpocTpaHeHue B IPUPOJE, 12.12.2024 | https://m.edsoo.ru/00adeea6
(du3HYeCKre U XUMUYICCKUE CBOWCTBA
AMMHak, ero GU3NIECKHE U

29 XUMUYECKHUE CBOWCTBA, MOTyYEHUE U Bubmmorexa 10K

> Oy 18.12.2024 | https://m.eds00.ru/00adf004
MIPUMCHCHUE
ITpakTuyeckas padora Ne 3 o Teme
30 «[lomyueHne amMMHaKa, U3y4eHHe ero bubmmorexa LOK
N y - 13y 19.12.2024 | https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A30THas KHUCIOTa, € pusnueckue u bubnmnorexa HOK
XUMHUYECKHUE CBOWCTBA 25.12.2024 | https://m.edsoo.ru/00adf306
Hcnons30BaHrEe HUTPATOB U COJICH
aMMOHHS B KaUeCTBE MUHEPATbHBIX

32 00peHmil. XUMHYECKOe bubmorexa HOK
yAODP ' . 26.12.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CPeIbI
COCIIMHEHUSIMH a30Ta
docdop. Oxeun docdopa (V) u

33 (bocgo pHa;I Kan(g))Ta (b(blzljm(qellme u bubmorexa [JOK

P L, 15.01.2025 | hitps://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue GochaTo B

34 KayecTBE MUHEPAJIbHBIX YA00pEHUH. bubnmnorexa HOK
3arpsi3HeHHE TPUPOTHON CPEeIbI 16.01.2025 | https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepos, pacpocTpaHEeHUE B

35 npu g j gn3éiec;;e}1ngquCKHe bubmorexa OK

PHpOAS, 22.01.2025 | https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcunpl yriaepoja, ux pusndeckue u
XUMUYECKHE CBOMCTBA.

butmmoreka [{OK

36
Dkosornyeckue npoOIeMsl, 23.01.2025 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHoM yriaepoaa (1V)
37 VYroapHas KUCIoTa U €€ Cou Bubmmorexa [IOK
29.01.2025 | https://m.edsoo.ru/00ae006¢
[IpakTiueckas padora Ne 4 o Teme
38 "[losyyeHue yriaekucioro rasa. bubnuoreka [IOK
KayecTBenHas peaxiyst Ha KapOOHaT- 30.01.2025 | https://m.edsoo.ru/00ae027e
HnoH"
[TepBOHaYaBHBIC TOHATHUS 00
39 OPraHNYECKHUX BEIIECTBAX KaK O bubmorexa LOK
P 05.02.2025 | https://m.edsoo.ru/00ae054e
COEIMHEHUSX yTIepoaa
40 Kpemnwuii u ero coenunenust bubmmorexa [JOK
P 8 06.02.2025 | https://m.edsoo.ru/00ae080a
[TpakTryeckas padota Ne 5.
41 Pemenne skcnepruMeHTaNbHBIX 33724 bubnmnoreka [JOK
1o TeMe «BakHelilne HeMeTauIbl U 12.02.2025 |  https://m.edsoo.ru/00ae0bf2
WX COCTMHCHUSD)
KontponbHas pabota Ne3 mo teme
42 «BaxkHenmme HeMeTalubl U UX Bubmmorexa [IOK
13.02.2025 | https://m.edsoo.ru/00ae0el8
COCITUHEHUS
OO01mas xapakTepucTuka
XUMHUYECKHUX 3JIEMEHTOB —
43 MeTauioB. MeTaiindeckas CBs3b 1 bubmmorexa [JOK
MeTaJUTMYECKasi KpUcTauTnuecKas 19.02.2025 @ https://m.edsoo.ru/00ae103e

pewmérka. Pu3nvecKue CBOMCTBA
METaJJIOB
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XUMHYECKHE CBOMCTBA METAJLJIOB.

44 DIEKTPOXUMHUUECKUH P bubmmorexa [TOK
p N P 20.02.2025 | https://m.edsoo.ru/00ae1156
HAMPSHKEHUH METaJIOB
OO6mwme cmocoObI MOTyUYeHUS
MmetaiuioB. CruiaBel. BerauciieHus 1mo
45 aBHEHUSIM XUMHUYECKUX PEaKIUi bubmorexa LOK
yp PEAKIHH, 26.02.2025 | https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEarcHTOB COJEPIKHUT
puMecH
46 IToHATHE O KOPPO3UH METAILIIOB bubmorexa TIOK
PP 27.02.2025 | https://m.edso0.ru/00ael1278
bu6nuoreka [IOK
47
Hlenoureie meTabI 05.03.2025 | https://m.edsoo.ru/00ael14b2
48 OKcHIBl ¥ THIAPOKCUIBI HATPUS U bu6nuoreka [IOK
KaJust 06.03.2025 | https://m.edsoo.ru/00ael14b2
49 [IlenoyHo3eMeENBHBIE METAILIBI — bubnuorexa [JOK
KaJablIMH{ U MarHui 12.03.2025 | https://m.edsoo.ru/00ae15e8
50 Baxkueiiine coe fJUHEHUS KAJIBIIHS bubnnorexa LIOK
g H 13.03.2025 | https://m.edsoo.ru/00ae15e8
51 O0001IeHNE U CUCTEMATU3ALII
3HAHUI 19.03.2025
52 JKECTKOCTH BOJIBI M CIIOCOOBI €6 bu6mmorexa [IOK
yCTpaHeHus 20.03.2025 | https://m.edsoo.ru/00ae1886
[TpakTudeckas pabora Ne 6 o Teme
53 "YKECcTKOCTh BOIBLI 1 METOIBI €6 bubnnorexa LIOK
" A A 02.04.2025 | https://m.edsoo.ru/00aelae8
yCTpaHeHUs
. bu6nmoreka [IOK
54 A
JTOMITHIH 03.04.2025 | https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHA U bubmuorexa [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

TUIPOKCHUIA 09.04.2025 | https://m.edsoo.ru/00aelc64
bubnnoreka LIOK
% Keneso 10.04.2025 | https://m.edsoo.ru/00ae1d86
57 Oxkcubl, THIPOKCUIBI U COJTH JKeJe3a bu6muoteka [IOK
(11 m xenesa (I11) 16.04.2025 = https://m.edsoo.ru/00ae35e6
58 O0001IeHNE U CUCTEMATU3 AL
3HaHUI 17.04.2025
[TpakTrueckas padota Ne 7.
59 Pemrenne skcnepruMeHTaNnbHbIX 3324 bubnmnoreka [JOK
o TeMe «BakHeHIe MeTauTbl U HX 23.04.2025 | https://m.edsoo.ru/00ae3de8
COCIIMHEHUS
Boruncnenus no ypaBHeHUAM
XUMHYECKHUX PEAKIIHMiA, €CITH OJIUH U3
60 pPEareHToB J1aH B U30BbITKE WU bubnnoreka [IOK
COJIEPKUT NpUMecH. Beruncnenus 24.04.2025 | https://m.edsoo.ru/00ael1750
MacCOBOM JIOJU BBIX0OJIa TPOAYKTa
peakuuu
61 O06001IeHre U cHCTeMaTU3aIns
3HAHUU 30.04.2025
KonTponbhas pabora Ne4 o teme
62 «Baxxueime MeTamibl U UX 07.05.2025
COEIIMHEHUS
63 BemectBa u marepuaibl B bu6nuoreka [IOK
MMOBCETHEBHOMW KU3HM YEJIOBEKa 08.05.2025 |  https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHHE bubnnorexa [JOK
OKPY’KaroILEeH cpeipl 14.05.2025 | https://m.edsoo.ru/00ae4270
65 Posib XMy B pemieHnn bubnunoreka LIOK
HKOJIOTHYECKUX TPOOIEM 15.05.2025 | https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 PesepBHEIil ypok. O000IICHHE U 1 bubnmnorexka HOK
CHCTEeMaTH3alKsI 3HaHUH 21.05.2025 | https://m.edsoo.ru/00ae0dOa
67 PeseprubIiil ypok. O6001eHIE 1 1 bubnmoreka [JOK
cucTEMATH3AaINA 3HAHWI 22.05.2025 | https://m.edsoo.ru/00adb33c
68 PezepHblil ypok. O60011eHNE U 1 bubmuoreka [IOK
cucTeMaTu3alns 3HaHuil 22.05.2025 | https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 9 kinace/ Pynsurtuc I'.E., ®enbaman @.I'. AkiimoHnepHoe 0OLIECTBO
«M3marenscTBO «IIpocBenieHne»
Xumus, 8 knace/ Pymsutuc I'.E., ®enpaman @.I". AkumonepHoe 00111eCTBO

«M3marenscTBO «IIpocBenienne»

METOANYECKHUE MATEPHAJIbBI J1JIAA YYUTEJIA

[Toypounslie pa3zpabotku no xumuu, Scrtpedosa O.H., M., Bako, 2019r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://m.edsoo.ru/
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